Claims 

What is claimed is: 

1. A method of mitigating mterference effects under a communication eavircmmsat 
including a first spread spectrum (SS) transmission scheme and a second spread 
spectrum (SS) transmission scheme in the same frequency band, comprising the steps 
of: 

(1.1) responsive to received signal, outputting number of signals of the first SS 
transmission scheme, and ©inputting number of signals of the second SS 
transmission scheme; 

(1.2) obtaining a timing information of signals of the first SS transmission scheme 
and the second SS transmission scheme, wherein 

(1.2a) obtaining the timing information of signals of the first SS transmission scheme 
in the received signal when one signal of the first SS transmission scheme is detected 
before a predetermined time tl ; and 

(1 .2b) obtaining the timing information of signals of the second SS transmission 
scheme in the received signal using the timing information of signals of the first SS 
transmission scheme. 

(1 .3) generating a plurality of linearly-modulated signals; 

(1.4) correlating the received signal based on the plurality of linearly-modulated 
signals to generate correlated outputs; and 

(1.5) selectively producing an estimated information sequence earned by the signals 
of me first SS transmission scheme and the signals of the second SS transmission 
scheme based on the correlated outputs. 

2. The method of Claim 1, wherein the first SS transmission scheme is Direct 
Sequence Spread Spectrum (DS3S> 

3. The method of Claim 2, wherein between the step (1.1) and the step (1.2) further 
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comprises the step of 

identifying an employed spreading waveform of signals of DSSS in the received 
signal. 

4. The method of Claim 1, wherein the second SS transmission scheme is Frequency 
Hopping Spread Spectrum (FHSS). 

5. The Method of Claim 4, wherein between the step (Li) and step (1.2) further 
comprises the step of 

detecting the hopping frequency of signals of FHSS in the received signal. 

6. The method of Claim 1, wherein, in the step (1.2), the step of obtaining the timing 
information of signals of second SS transmission scheme comprises the step of: 
assuming the timing of signals of the second SS transmission scheme in the received 
signal equal to the timing of signals of the first SS transmission scheme. 

7. The method of Claim 6, further comprises the steps of; 

(7. 1) obtaining a phase information of signals of the first SS transmission scheme 
transmission scheme in the received signal; and 

(7.2) obtaining a phase of signals of the second SS transmission scheme in the 
received signal using the timing information of signals of the first SB transmission 
schema 

8. The method of Claim 6, further comprises the steps of: 

(8.1) obtaining an amplitude information of signals of the first SS transmission 
scheme in the received signal; and 

(8.2) obtaining an amplitude information of signals of the second SS transmission 
scheme in the received signal using the timing information of signals of the first SS 
transmission scheme. 

9 The method of Claim 6, further comprises the steps of: 
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(9.1) selectively outputting a chosen signal with a time delay in the first and the 
second SS transmission scheme, wherein the time delay is determined by fee timing 
information of the first and the second SS transmission scheme; 

(9.2) calculating combination coefficients based on the timing information of the first 
and the second SS transmission scheme; 

(9.3) correlating the received signal with the chosen signal to produce coirelating 
outputs; 

(9.4) linearly combining the consisting outputs using the combination coefficients; 

(9.5) obtaining a phase and amplitude of the chosen signal using the linear 
combination output. 

10. The method of Claim 1, wherein the step (1.2) comprises the step of: 
obtaining the timing information of signals of the second SS transmission scheme in 
the received signal when there is no signal of the first SS transmission scheme is 
detected after the predetermined time tL 

11. The method of Claim 1, wherein between the step (1.2) and step (1 .3) further 
comprises the step of: 

obtaining a phase information of signals of the second SS transmission scheme In the 
received signal when there is no signal of the first SS transmission scheme is detected 
after the predetermined time tL 

12. The method of Claim 1, wherein between the step (1 .2) and step (1.3) further 
comprises the step of: 

obtaining an amplitude information of signals of the second SS transmission scheme 
in the received signal when there is no signal of the first SS transmission scheme is 
detected after the predetermined time tl . 

13. The method of Claim 1 , wherein between the step (1 .2) and step (1.3) further 
comprises the step of: 
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(13.1) obtaining a phase information of signals of the first SS transmission scheme in 
the received signal when, one signal of the first SS transmission scheme is detected 
before a predetermined time tl; and 

(13.2) obtaining a phase information of signals of the second SS transmission scheme 
in the received signal using the timiag information of signals of the first SS 
transmission scheme. 

14, The method of Claim 1, wherein between the step (1.2) and step (1.3) further 
comprises the step of: 

(14.1) obtaining an amplitude information of signals of the first SS transmission 
scheme in the received signal when one signal of the first SS transmission scheme is 
detected before a predeterniined time tl; and 

(14.2) obtaining an amplitude information of signals of the second SS transmission 
scheme in the received signal using the timing information of signals of the first SS 
transmission scheme. 

■ 15. The method of Claim 1, wherein between the step (1.2) and step (1 .3) further 
comprises the step of; 

(15.1) obtaining a phase and amplitude information of signals of the first SS 
transmission scheme in the received signal when one signal of the first SS 
transmission schema is detected before a predetermined time tl; and 

(15.2) obtaining the phase and amplitude information of signals of the second SS 
transmission scheme in the received signal using the tuning, phase and amplitude 
information of signals of me first SS transmission scheme. 

16. The method of Claim l s whereinthe step (1 .2) comprises the steps o£ 
(1 6.1) when one signal of the first SS transmission scheme in the received signal is 
detected after a predetermined time t2, peeking other frequency bands to obtain a first 
timing information of signals of the first SS transmission scheme in the received 
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signal, wherein the other frequency bands refers to frequency bauds that contain the 
signals of the first SS transmission scheme; 

(16.2) when one signal of the first SS transmission setae in the received signal Is 
detected before the predetermined time t2, obtaining a second timing iuformatioa of 
signals of the first SS transmission scheme in the received signal; and 

(16.3) obtaining a timing information of signals of the second SS transmission scheme 
in the received signal using the first and the second timing information of the signals 
of the first SS transmission scheme. 

17. The method of Claim 13, wherein, further comprises the steps of: 

(17.1) when one signal of the first SS transmission scheme in the received signal is 
detected after a predetermined time t2, peeking other frequency bands to obtain a first 
timing and phase information of signals of the first SS transmission scheme in the 
received signal, wherein the other frequency hands refers to frequency bands that 
contain the signals of the first SS transmission scheme; 

(1 7.2) when one signal of the first SS transmission scheme in the received signal is 
detected before the predetermined time t2, obtaining a second timing and phase 
information of signals of the first SS transmission scheme in the received signal; and 

(17.3) obtaining the timing and phase information of signals of the second SS 
transmission scheme in the received signal using the first and the second timing and 
phase information of the signals of the first SS transmission scheme. 

1 8. The method of Claim 14, wherein further comprises the steps of: 
(1 B. 1) when one signal of the first SS transmission scheme in the received signal is 
detected after a predetermined time t2, peeking other frequency bands to obtaim a first 
timing and amplitude information of signals of the first SS transmission scheme in "the 
received signal, wherein the other frequency bands refers to frequency bands that 
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contain the signals of the first SS transmission scheme; 

(1 8.2) when one signal of the first SS transmission scheme in the received signal is 
detected before the predetermined time t2 5 obtaining a second timing and amplitude 
information of signals of the first SS transmission scheme in the received signal; ami 

(18.3) obtaining the timing and amplitude information of signals of the second SS 
transmission scheme in the received signal using the first and the second timing and 
amplitude information of the signals of the first SS transmission scheme. 

19. The method of Claim 15, wherein further comprises the steps of: 

(19.1) when one signals of the first SS transmission scheme in the received signal is 
detected after a predetermined time t2, peeking other frequency bands to obtain a first 
timing, phase and amplitude infbtmation of signals of the first SS transmission 
scheme in die received signal, wherein the other frequency bands refers to frequency 
bands that contain the signals of the first SS transmission scheme; 

(19.2) when one signal of the first SS transmission scheme in the received signal is 
detected before the predetermined time t2, obtaining a second timing, phase and 
amplitude information of signals of the first SS transmission scheme in the received 
signal; and 

(19.3) obtaining the timing phase, and amplitude information of signals of the second 
SS transmission scheme in the received signal using the first and the second timing, 
phase and amplitude information of the signals of the first SS transmission scheme. 

20. The method of Claim 1 or 16, wherein the step of obtaining the timing 
information of signals of the second SS transmission scheme comprises the steps oft 
200, performing the following steps for M times: 

(200.1) assuming an initial received timing estimate t of signals of the second SS 
transmission scheme in the received signal; 

(200.2) calculating an intermediate timing of signals of the second SS transmission 
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scheme in the received signal -using the timing information of signals of the first $8 
transmission scheme in the received signal and the initial received liming estimation 
r ; 

(200,3) obtaining an intermediate phase, amplitude of signals of the second SS 
transmission scheme in the received signal based on fhe intermediate timing; 
201 , obtaining the timing, phase and amplitude information of signals of the second 
SS transmission scheme by averaging the intermediate timings, phases and amplitudes 
obtained in step 200 by M. 

21. The method of Claim 15 or 19, wherein the step of obtaining the timing, phase 
and amplitude information of signals of the second SS transmission scheme comprises 
the steps of: 

210. performing the following steps for M times: 

(21 0.1) assuming an initial received timing estimation t of signals of the second SS 
transmission scheme in the received signal; 

(210.2) calculating an intermediate tinting of signals of the second SS transmission 
scheme in the received signal using the timing, phase and amplitude information of 
signals of the first SS transmission scheme in the received signal and the initial 
received tuning estimation r ; 

(210.3) obtaining an intermediate phase, amplitude of signals of the second SS 
transmission scheme in the received signal based on the intermediate timing; 

211, obtaining the timing, phase and amplitude information of signals of the second 
SS transmission scheme by averaging the intermediate timings, phases and amplitudes 
obtained in step 210 by M, 
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22. A method of mitigating interference effects wider a communication envkonmsmt 
including a Direct Sequence Spread Spectrum (DSSS) signal and a Frequency 
Hopping Spread Spectrum (FHSS) signal in the same frequency band, comprising the 
steps of: 

(22. 1) responsive to a received signal, outputting number and spreading waveform of 
the DSSS signals, and outputting number and hopping frequencies of the 
FHSS signals; 

(22.2) obtaining timings of the DSSS signals and the FHSS signals; 

(22.3) if the DSSS signals and the FHSS signals are linearly-modulated, outputting a 
plurality of linearly-modulated signals based on a predetermined manner, 

(22.4) correlating file received signal based on the following steps: 

(22.4a) calculating a combination coefficient using the timing information of 

the FHSS signals and the DSSS signals; 

(22,4b) correlating the received signal with DSSS signal; 

(22.4c) using a FHSS signal in the plurality of linearly-modulated to produce a 

FHSS signal -with time delay, wherein the time delay is determined by 

received timings of the FHSS signals. 

(22 .4d) correlating the received signal with the FHSS signal with time-delay. 
(22.4e) generating linear combination outputs based on step (22.4a) " step 
(22.4b) and step (22.4d); and 

(22.5) selectively producing an estimated information sequence carried by the DSSS 
signals and the FHSS signals based on the linear combination outputs. 

23. The method of Claim 22, wherein the predetermined manner in the step (22.3) 
comprising: 

(23.1) if the DSSS and FHSS signals are asynchronous, performing me 
following equation: 
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splitting S k (t-t) into S v (t-t) into Sk (0) (t)={ $ 



~Sk<t+T-9,fortiiiE0,t] 



otherwise 




wherein S^t) is aFHSS or DSSS signal having a duration ofT; 

(23.2) outputting a plurality of linearly-modulated signals based, on the above 
equation; 

(23.3) if tibe DSSS and the FHSS signals are synchronous, outputting the 
DSSS signals and the HISS signals as a plurality of linearly-modulated 



sif 



i glials; 
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24. A method of mitigating interference effects under a communication environment 
including a Frequency Hopping Spread Spectrum (FH5S) signal and a Frequency 
Hopping Spread Spectrum (FHSS) signal in the same frequency band, comprising Hie 
steps of: 

(24. 1) responsive to a received signal, outputtmg number and hopping frequencies of 
the FHSS signals;. 

(24.2) obtaining timings of the FHSS signals; 

(24.3) if the FHSS signals are linearly-modulated, outputting a plurality oflinearly- 
modulated signals based on a predetermined manner; 

(24.4) correlating the received signal based on the following steps: 

(23.4a) calculating a combination coefficient using the timing information of 
the FHSS signals; 

(23,4b) using a FHSS signal in the plurality of linearly-modulated to produce a 
FHSS signal with time delay, wherein the time delay is determined by 
received tunings of the FHSS signals. 

(23.4c) correlating the received signal with the FHSS signal with time-delay. 
(23. 4d) generating linear combination outputs based on step (23.4a) and step 
(23.4c); and 

(24.5) selectively producing an estimated information sequence carried by the DSSS 
signals and the FHSS signals based on the linear combination outputs. 

25 . The method of Claim 24, wherein the predetermined manner in step (24.3) 



(25.1) if the FHSS signals are asynchronous, performing the following equation: 
g S k (VE) into S t (t-T) into $k' n, (tH 0, otherwise 

ei (»,,,_( ^SRtMfcftrtfafcH 
OK. \}r"\ 0, otherwise 
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wherein SJ$ is a FHSS signal having a duration of T; 

(25.2) outpiatting a plurality of linearly-modulated signals based on the above 
equation; 

(25.3) if the FHSS signals are synchronous, outputting the FHE3S signals as a plurality 
of Haearly-tnodulated signals; 
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26. A method of mitigating interference effects under a communication environment 
including a first spread spectnsm (SS) tansmission scheme and a second spread 
spectrum (SS) transmission scheme in the same finsqueney band, comprising the steps 
ofi 

(26.1) responsive to received signal, outputting number of signals of the first SS 
transmission scheme, and autputting number of signals of the second SS 
transmission scheme; 

(26.2) obtaining a timing information of signals of the first SS transmission scheme 
and the second SS transmission scheme 

(26-3) if a signal of the first SS transmission scheme and the second SS transmission 
scheme is non-linearly-modulated, wherein 
(26.3a) producing a first plurality of linearly-modulated signals by 
constructing extra signals to the signals of the first and the second SS 
transmission scheme; and 

(26.3b) generating a plurality of linearly-modulated signals using the first 
plurality of linearly-modulated signals in a predetenniaed manner, 

(26.4) correlating the received signal based on the plurality of linearly-modulated 
signals to generate a correlated outputs; and 

(26.5) selectively producing aa estimated information sequence carried by the signals 
of the first and the second SS transmission scheme based on the correlated 
outputs. 

27. The method of Claim 26, wherein the first SS transmission scheme is Direct 
Sequence Spread Spectrum (DSSS). 

28. The method of Claim 27, wherein between the step (26. 1) and the step (26.2) 
further comprises the step of 

identifying an employed spreading waveform of signals of DSSS in the received 
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29. The method of Claim 26, wherein the second SS transmission scheme is 
Frequency Hopping Spread Spectrum (FHSS). 

30. The Method of Claim 2% wherein between the step (26.1) and step (26.2) fiirfher 
comprises Hie step of 

detecting the hopping frequency of signals of FHSS in the received signal. 

31. The method of Claim 26, wherein the predetermined step in (26 J) comprising: 
(31.1) if the first plurality of linearly-modulated signals are asynchronous, performing 
the following equation: 

splitting S fc (t-T) into S k (t-t) into Sk (0> (t)«{ 0 . < 

CUflVrt-f -»ft-&*rttaivq 

Sk ,1 '(t)=t O.oilawise 



wherein S^t) is a signal of the first or the second SS transmission scheme in 
the first plurality of linearly-modulated signals having a duration of T; 

{3 1 .2) outputting. a plurality of linearly-modulated signals based on the above 

equation; 

(31.3) if the first plurality of linearly-modulated signals ate synchronous, outputting 
the first plurality of linearly-modulated signals as a plurality of linearly-modulated 
signals; 

32. The method of Claim 26, wherein the step (26.5) comprising: 
if a signal in the first and the second SS transmission scheme is non-linearly- 
modulated, wherein the estimated information sequence is carried by the signal, 
performing the following steps: 

(32.1) finding a first linear combination of the correlated outputs using a combination 
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coefficients, wherein the combination coefficients are calculated using the timings of 
the signals of the first and the second SS transmission scheme; 

(32.2) finding a second linear combination of the correlated outputs using the 
combination coefficients; 

(32.3) finding a difference of absolute value between the first combination and the 
second combination of the correlated outputs; and 

(32.4) performing sign test to Hie difference of absolute value. 



4XFC200Q03US 



33. A method of mitigating Interference effects under a communication envlrcninmt 
including a first Direct Sequence Spread Spectrum (DSSS) signal and a second Direct 
Sequence Spread Spectrum (SS) signal coexisting in the same frequency hmd, 
comprising the steps of: 

(33.1) responsive to received signal, outputtkg number and spreading waveform of 
the DSSS signals; 

(33.2) obtaining a timing information of signal of the first DSSS signal and the 
second DSSS signal, wherein 

(33.2a) obtaining the timing information of the first DSSS signal in the 
received signal when one signal of the first SS transmission scheme is detected before 
a predetermined time tl; and 

(33.2b) obtaining the timing information of the second DSSS signal in the 
received signal using the tuning information of the first DSSS signal. 

(33.3) generating a plurality of linearly-modulated signals; 

(33.4) correlating the received signal based on the plurality of linearly-modulated 
signals to generate correlated outputs; and 

(33 .5) selectively producing an estimated information sequence carried by the first 
DSSS signal and the second DSSS signal based on the correlated outputs. 
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34, A system for mitigating interference effects under a communication environment 
including a first spread spectrum (SS) transmission scheme and a second spread 
spectrum (SS) transmission scheme in the same frequency band, comprising: 

an identification means, responsive to received signal, fox ©inputting number of 
signals of fee first SS transmission scheme, and outputting number of signals of the 
second SS transmission scheme; 

a syactaonization means for obtaining a liming information of signals of the first SS 
transmission scheme and the second SS transmission scheme, comprising 

a first means for obtaining the timing information of signals of the first SS 
transmission scheme in the received signal when one signal of the first SS 
transmission scheme is detected before a predetermined time tl; and 

a second means for obtaining the timing information of signals of the second 
SS transmission scheme in the received signal using the timing information of signals 
of the first SS transmission scheme; 

a generation means for generating a plurality of linearly-modulated signals; 

a detection means for correlating the received signal based on the plurality of Imearly- 
modulated signals to generate correlated outputs and selectively producing an 
estimated information sequence carried by the signals of the first SS transmission 
scheme and the signals of the second SS transmission scheme based on the correlated 
outputs. 



35. The system of Claim 34, wherein the first SS transmission scheme is Direct 
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Sequence Spread Spectrum (DSSS). 



36. Hie system of Claim 35 ? wherein the identification means further identifies an 
employed spreading waveform of signals of DSSS in the received signal. 

37. The system of Claim 34, wherein the second SS transmission scheme is 
Frequency Hopping Spread Spectrum (FHSS). 

38. The system of Claim 37, wherein the identification means further detects the 
hopping frequency of signals of FHSS in the received signal. 

39. The system of Claim 34, wherein the synchronization means comprises: 

a third means for assimung the timing of signals of the second SS transmission 
scheme in the received signal equal to the timing of signals of the first SS 
transmission scheme. 

40. The system of Claim 39, wherein,, 

the first means further obtains a phase information of signals of the first SS 
transmission scheme transmission scheme in the received signal; and 

the second means further obtains a phase of signals of the second SS transmission 
scheme in the received signal using the timing information of signals of the first SS 
transmission scheme. 

41 . The system of Claim 39, wherein, 
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the first sueaas further obtains an amplitude mfomiation of signals of the first SS 
transmission scheme in the received figeal; and 

the second means forte obtains an amplitude information of signals of the second 
SS transmission scheme in the received signal using the timing information of signals 
of the first SS transmission scheme. 

42. The system of Claim 39, wherein the synchronization means further comprises: 

a fourth means for selectively outputting a chosen signal with a time delay m the first 
and the second SS transmission scheme, wherein the time delay is determined by the 
timing inforaiation of the first and fee second SS transmission scheme; 

a fifth means for calculating combination coefficients based on the timing information 
of the first and the second SS transmission scheme; 

a sixth means for correlating the received signal with the chosen signal to produce 
correlating outputs; 

a seventh means for linearly combining the correlating outputs using the combination 
coefficients; 

an eighth means for obtaining a phase and amplitude of the chosen signal using the 
linear combination output 

43. The system of Claim 34, wherein the second means further obtains the timing 
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information of signals of the second SS transmission scheme in the received signal 
when there is no signal of the first SS transmission scheme is detected after the 
predetermined time tl. 

44. The system of Claim 34, wherein fee second means further obtains a phase 
information of signals of the second SS transmission schema in the received signal 
when there is no signal of the first SS transmission scheme is detected after the 
ptedstenmnsd time tl , 

45. The system of Claim 34, wherein the second means further obtains an amplitude 
information of signals of the second SS transmission scheme in the received signal 
when mere is no signal of the first 3$ transmission scheme is detected after the 
predetermined time tl. 

46. The system of Claim 34, wherein the first means further obtains a phase 
information of signals of the first SS transmission scheme in the received signal when 
one signal of the first SS transmission scheme is detected before a predetennined time 
tl;and 

the second means further obtains a phase information of signals of the second SS 
transmission scheme in the received signal using the timing information of signals of 
the first SS transmission scheme. 

47. The system of Claim 34, wherein the first means further selectively obtains an 
amplitude information of signals of the first SS transmission scheme in the received 
signal; 
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the second means further selectively obtains an amplitude information of signals of 
the second SS transmission scheme in the received signal using the timing 
information of signals of tike first SS transmission scheme. 

48. The system of Claim 34, wherein the first means further selectively obtains a 
phase and amplitude information of signals of the first SS transmission scheme in the 
received signal; 

the second means further obtains the phase and amplitude information of signals of 
the second SS transmission scheme in the received signal using the timing, phase and 
amplitude information of signals of the first SS transmission scheme. 

49. The system of Claim 34, wherein the first means further selectively peekrag other 
frequency bands to obtain a first timing information of signals of the first SS 
transmission scheme in the received signal; and further selectively obtains a second 
timing information of signals of the first SS transmission scheme in the received 
signal; 

the second means further selectively obtains a timing information of signals of the 
second SS transmission scheme in the received signal using the first and the second 
timing information of the signals of the first SS transmission scheme. 

50. The system of Claim 34, -wherein the first means further selectively peeks other 
frequency bands to obtain a first timing and phase information of signals of the first 
SS transmission scheme m the received signal; and further selectively obtains a 
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second timiaig and phase information of signals of the first 85 transmission scheme in 
the received signal; 

the second means further obtains the timing and phase information of signals of the 
second S3 transmission scheme in the received signal using the first and the second 
timing md phase information of the signals of the first S3 transmission scfeeme. 

SL The system of Claim 34, wherein the first means farther selectively peeks other 
frequency bands to obtain a first timing and amplitude information of signals of the 
first SS transmission scheme in the received signal; and further selectively obtains a 
second timing and amplitude information of signals of the first SS transmission 
scheme in the received signal; 

the second means farther selectively obtains the timing and amplitude information of 
signals of the second SS transmission scheme in the received signal using the first and 
the second timin g and amplitude information of the signals of the first SS 
transmission scheme. 

52. The system of Claim 34, wherein the first means further selectively peeks other 
frequency hands to obtain a first timing, phase and amplitude information of signals 
of the first SS transmission scheme in the received signal; and further selectively 
obtains a second timing, phase and amplitude information of signals of the first SS 
transmission scheme in the received signal; 



the second means further selectively obtaining the timing phase, and amplitude 
information of signals of the second SS transmission scheme in the received signal 
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iiasg fee first and fee second trming, phase and amplitude infomafa'oet of fee signals 
of the first SS transmission scheme. 

53. The system of Claim 34, wherein the second means comprises 
a repeating means for performing the following steps for M times: 

(530. 1) assuming m initial received timing estimate t of signals of the second SS 
transmission scheme in the received signal; 

(530.2) calculating an intermediate timing of signals of the second SS transmission 
scheme in the received signal using the timing information of signals of the first SS 
transmission scheme in the received signal and the initial received timing estimation 
x ; 

(530.3) obtaining an intermediate phase, amplitude of signals of the second SS 
transmission scheme in the received signal based on the intermediate timing; and 

an averaging means for obtaining the fening, phase and amplitude information of 
signals of the second SS transmission scheme by averaging the intermediate timings, 
phases and amplitudes obtained in the repeating means by M. 
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54, A system for mitigating interfereace effects under a communieation esmronraexit 
including a Direct Sequence Spread Spectrum (DSSS) signal and a Frequency 
Hopping Spread Spectrum (FHSS) signal w the same frequency band, comprising: 



an idenlificaticm means, responsive to a received signal, for outputting number and 
spreading waveform of the DSSS signals, and outputting namber and hopping 
frequencies of the FHSS signals; 

a synchronization means for obtaining timings of the DSSS signals and the FHSS 
signals; 

a construction, means for selectively outputting a plurality of linearly-modulated 
signals; 

a calculation means for calculating combination coefficients using the timing 
information of the DSSS signal and the FHSS signal; 

a detection means for correlating the received signal , comprising: 

a first means for correlating the received signal with DSSS signal; 

a second means for using a FHSS signal in the plurality of linearly-modulated to 
produce a FHSS signal with time delay, wherein the time delay is determined by 
received timings of the FHSS signals. 

a third means for correlating the received signal with the FHSS signal with time- 
delay. 

a fourth means for generating linear combination outputs; 
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a fifth means for selectively producing an estimated information sequence earned 
by the DSSS signals and Use FHSS signals based on the linear combination outputs. 



55. The system of Claim 54, wherein the construction means comprises: 
a first means for selectively performing the following equation: 
splitting S.Ct-t) into S^t) into Sk""<t)={ J«g2£*'*IMJ 

wherein S k (t) is a FHSS or DSSS signal having a duration of T; 

a second means for ouiputting a plurality of linearly-modulated signals; 

a third means for selectively ontputting the DSSS signals and the FHSS 
signals as a plurality of linearly-modulated signals; 
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56. A system of mitigating interference effects under a communication environment 
including a Frequency Hopping Spread Spectrum (FHSS) signal and a Frequency 
Hopping Spread Spectrum (FHSS) signal in the same frequency band, comprising: 

an identification means, responsive to a received signal, for outputting number and 
hopping frequencies of the FHSS signals; 

a synchronization mesas for obtaining timings of the FHSS signals; 

a construction means for selectively outputting a plurality of linearly-modulated 
signals; 

a calculating means for calculating a combination coefficient using the timing 
information of the FHSS signals; 

a detection means for correlating the received signal, comprising: 

a first means for using a FHSS signal in the plurality of linearly-modulated to 
produce a FHSS signal with time delay, wherein the time delay is determined 
by received timings of the FHSS signals; 

a second means for correlating the received signal with the FHSS signal with 
time-delay; 

a third means for generating linear combination outputs; 
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a fomth means for selectively producing an estimated information sequence 
earned by the DSSS signals and the FHSS signals based on the linear combination 
outputs. 

57. The method of Claim 56, wherein the construction means comprising: 

a first me&as for selectively performing the following equation: 

splitting S k (t-x) into S^t-x) into Sk«CD-{ ;^Si* rI,DW,IJ 



wherein S k (t) is a FHSS signal having a duration of T; 

a second means for outputting a plurality of linearly-modulated signals based on the 
above equation; 

a third means for selectively outputting the FHSS signals as a plurality of linearly- 
modulated signals; 



so 



SB. A system of mitigating interference effects under a communication environment 
mcliiding a first spread spectrum (SS) transmission scheme and a second spread 
spectrum (SS) transmission scheme in the same frequency band, comprising: 

an identification means, responsive to received signal, for cutputtnxg number of 
signals of the first SS transmission, scheme, and ontputting number of signals of the 
second SS transmission scheme; 

a synchronization means for obtaining a timing information of signals of the first SS 
transmission scheme and the second SS transmission scheme 

a construction means for selectively generating a plurality linearly-modulated signals, 
comprising 

a first means for producing a first plurality of linearly-modulated signals by 
constructing extra signals to the signals of the first and the second SS transmission 

scheme; and 

a second means for generating a plurality of linearly-modulated signals using the 
first plurality of linearly-modulated signals; and 

a detection mesas far correlating the received signal based on the plurality of linearly- 
modulated signals to generate a correlated outputs; and selectively producing an 
estimated information sequence carried by the signals of the first and the second 
SS transmission scheme based on the correlated outputs 
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59. The system of Claim 58, wherein the first SS transmission scheme is Direct 
Sequence Spread Spectrum (DSSS). 

60. The system of Claim 58, wherein the identification means further identifies an 
employed spreading waveform of signals of DSSS in the received signal. 

61. The system of Claim 5S, wherein the second SS transmission scheme is 
Frequency Hopping Spread Spectrum (FHSS). 

62. The system of Claim 61 , wherein the identification means further detects the 
hopping frequency of signals of FHSS in the received signal. 

63. The method of Claim 58, wherein the construction means comprises; 

a third means for selectively performing the following equation: 

splitting SfcCM) into S,(t-T) into Sk«*(t)={ tiam} 

cfc<i)/rt=f =S3c<t-t),fortin[t,ri 
' 5K W \ O.otherwise 

wherein S t (t) is a signal of the first or the second SS transmission scheme in 
the first plurality of linearly-modulated signals having a duration of T; 

a fourth means for outputting a plurality of linearly-modulated signals based on the 
above equation; 

the first means for further selectively outputting the first plurality of linearly- 
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modulated signals as a plurality of Imearly-modnlated signals; 

64, The system of Claim 58, wherein the detection means farther selectively performs 
the following steps: 

(64. 1) finding a first linear combiaation of the correlated outputs using a combination 
coefficients, wherein the combination coefficients are calculated using the timings of 
the signals of the first and the second SS transmission scheme; 

(64.2) finding a second linear combination of the correlated outputs using the 
combination coefficients; 

(64.3) finding a difference of absolute value between the first combination and the 
second combination of Hie correlated outputs; and 

(64.4) performing sign test to the difference of absolute value. 

65. The system of Claim 58, wherein the detection means further selectively 
performs the following steps: 

(65.1) finding a linear combination of the correlated outputs using combination 
coefficients., wherein ike combiaation coefficients are calculated using the 
timings of the signals of the first and second SS transmission scheme; and 



(65.2) selectively producing an estimated information sequence carried by the signal 
by using the linear combination outputs. 
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$6. A system for mitigating interference effects under a commnnicatiom eavironment 
including a first Direct Sequence Spread Spectrum (DSSS) signal and a second Direct 
Sequence Spread Spectrum (SS) signal coexisting in the same fequency band 3 
comprising: 

an identification means, responsive to received signal, for outputting number aid 
spreading waveform, of the DSSS signals; 

a syncbr onissation means for obtaining a timing information of signal of the first 
DSSS signal and the second DSSS signal, comprising 

a first means for obtaining the timing information of the first DSSS signal in 
the received signal when one signal of the first SS transmission scheme is detected 
before a predetermined time tl; and 

a second means for obtaining the timing information of the second DSSS 
signal in the received signal using the timing information of the first DSSS signal. 

a generation means for generating a plurality of linearly-modulated signals; 

a detection means for correlating the received signal based on the plurality of linearly- 
modulated signals to generate correlated outputs; and selectively producing an 
estimated information sequence carried by the first DSSS signal and the second DSSS 
signal based on the correlated outputs. 

67. The method of Claim 26", wherein the step (26.5) comprising: 

if a signal in the first and the second SS transmission scheme is linearly 

modulated, wherein the estimated information sequence is carried by Hie signal, 
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performing the following steps: 

(67.1) finding a linear combination of the correlated outputs using combination 
coef5ci©ats s wherein Hie combination coefficients are calculated using the 
timiags of the signals of the first and second SS transmission scheme; 

(67.2) selectively producing &n estimated information sequence carried by die 
signal by using the linear combination outputs. 
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